Diversity of butterfly depends on the availability of food plant and habitat quality. The aims of this study were to assess diversity and flower preference of butterflies in Mount Sago, West Sumatra, Indonesia. Observations were performed by scan sampling method in four types of habitats, i.e. secondary forests, pine forests, rubber forests, and agricultural areas. Our results showed that at least 184 species of butterflies and 56 species of nectar plants have been identified in Mount Sago. Nymphalid butterfly, Neptis hylas, was the most dominant species of butterflies. Two species, i.e. Trogonoptera brookiana and Troides amphrysus, were found as the protected butterflies. Diversity of butterfly in secondary forests was highest, whereas the lowest diversity was found in pine forest. Papilionid butterflies were found frequently feeding on tube blossoms, nymphalid butterflies on head blossoms, and lycaenid butterflies on flag blossom. Our results also showed that habitat change impacts composition and diversity of butterfly.
Introduction
Butterflies (Lepidoptera: Papilionoidea) are holometabolous insects and their survival depends on the availability of food plant for caterpillar (Dahelmi 2000) and adult (Mevi-schutz and Erhardt 2005) . Most of adult butterflies are nectar feeder and the others also feed on pollen (Hikl and Krenn 2011) , moist soil, mud, carrion (Sculley and Boggs 1996) , and fruits (Ramos 2000) . Some species of butterflies are generalists in choosing plants as nectar sources and the others are specialists (Tudor et al. 2004) . Food preferences of butterflies is influenced by flower characteristics, such as shape, length, color and nectar and characteristic of butterflies, such as proboscis length, wing load indices (Tiple et al. 2009 ), visual and olfactory (Fahem et al. 2004) .
Butterflies play important role in the forest ecosystems. They provide the stability in the food webs, as herbivore (Dahelmi 2000) , pollinator (Atmowidi et al. 2007) , host of parasitoids, and prey of predators (Hammond and Miller 1998) . Many of butterfly species function as indicator in the ecologic changes (Posha and Sodhi 2006; Koh 2007; Hill 1999) . Diversity of butterfly in Indonesia has been recorded. In Slamet mountain, Central Java, species richness of butterfly consists of 62 species in secondary forest, 64 species in plantation forest, 47 species in recreation forest, and 38 species in agroforest (Widhiono 2004) . Furthermore, species richness of butterfly in urban forest of Muhammad Sabki, Jambi, consists of 37 species in rubber forest, 37 species in stream side, 33 species in the park, and 27 species in mixed forest (Rahayu and Basukiriadi 2012) . Here, we studied diversity and flower preference of butterfly in tropical secondary rainforest and in the three types of land use in Mount Sago, West Sumatra.
Mount Sago is one of the tropical rainforests in Tanah Datar and Limapuluh Kota districts, West Sumatra. Generally, Mount Sago is dominated by secondary forests. The forest area had been degraded because of commercial logging or anthropogenic land use, such as for settlements and agricultural plantations. The disturbances have impact on the balance of ecosystems and decline in biodiversity (Barnes et al. 2014) . Since 22 August 1982, most areas of Mount Sago were established as a Nature Reserve. Data on the diversity of flora and fauna in those areas are necessary to support conservation in Mount Sago.
Materials and Methods

Collection, preservation, and identification of butterflies
This research was conducted in Mount Sago Nature Reserve, West Sumatra, Indonesia, and its adjacent habitats, in September to November 2013. The study area covered two subdistricts, i.e. Luak and Lareh Sago Halaban. Butterflies were surveyed in four types of habitats, i.e secondary forests, pine forests, rubber forests, and agricultural areas. Each habitat was observed for 10 days by using scan sampling method along the survey tracks, every 45 min/hr, from 08:00 AM to 04:00 PM. Observations included the number of species and individual butterflies. Butterflies were collected by insect net and were subsequently kept in a triangular paper envelope. The collected specimens then were brought to Entomology Laboratory of Museum Zoologicum Bogoriense (MZB)-LIPI and Division of Animal Biosystematics and Ecology, Bogor Agricultural University for mounting and identification. Butterfly specimens were identified based on Morishita (1981) , Yata (1981) , Aoki et al. (1982) , Tsukada and Nishiyama (1982) , and Tsukada (1991).
Observation of flower preferences by butterfly
Species of butterflies visited flowers were observed. Nectar plants visited by species of butterfly were identified and described, i.e. habits, colors, and flower types. The plants species were verified by Dr Nurainas (Botanist at Herbarium of Andalas University, Indonesia).
Data analysis
Data of individual and species number of butterflies were summarized. Nectar plants and flower preference of butterflies were described. Diversity of butterflies were analyzed using the ShannoneWiener diversity index (H 0 ) and Pielou evenness index (E).
Results
Diversity of butterfly
In Mount Sago, we collected 3058 individuals of butterflies that belong to 184 species and five families. Secondary forests, rubber forest, and agricultural area showed high species richness of butterfly, which were 112, 95, and 94 species, respectively. Twenty-two species of butterflies were found in all four habitat types. Butterfly species found only in secondary forest, pine forest, rubber forest, and agricultural area were 26, 4, 37, and 18 species, respectively. Nymphalid butterfly showed the highest diversity (93 species, 1564 individuals), whereas Riodinid butterfly showed the lowest number (three species, three individuals). The most abundant species in secondary forest, pine forest, rubber forest, and agricultural areas were Faunis canens (31 individuals), Papilio polytes (52 individuals), Junonia atlites (81 individuals), and Neptis hylas (77 individuals), respectively. Diversity of butterfly in secondary forests was highest (H 0 ¼ 4.095, E ¼ 0.884), followed by rubber forests (H 0 ¼ 4.007, E ¼ 0.837), agricultural area (H 0 ¼ 3.785, E ¼ 0.822), and pine forests (H 0 ¼ 3.418, E ¼ 0.822; Table 1 ).
Flower preference of butterflies
According to the observations, butterflies visit a wide range of available flowers. A total of 56 plants species belonging to 25 families were visited by at least 51 species of butterflies belonging to four families. Some species of plants visited by butterfly were cultivated crops, such as Persea americana, Cinnamomum zeylanicum, Momordica charantia, Hibiscus sabdariffa, Eugenia aquea, and Psidium guajava. Butterflies preferred to feed on flower nectar of shrubs than herbs, trees, or lianas. They visited flowers with white, red, pink, orange, yellow, purple, and blue color. Head and tube blossoms, such as florets of Asteraceae and Verbenaceae, were the most frequently visited. Twenty-four species of plants were visited by one species of butterflies ( Table 2 ). The four plant species most visited by butterflies were Clibadium surinamensis, Eupatorium inulifolium, Stachytarpheta jamaicensis, and Lantana camara.
Discussion
Diversity of butterflies
The number of butterfly species found in this research area was 184 species or about 20% of the approximately 900 species described in Sumatra region. One hundred thirty-two species of butterflies found in this study have not been reported from recent studies in Sumatra (Rizal 2007; Sutra et al. 2012; Rahayu and Basukiriadi 2012) . The number of butterfly species recorded from this study was relatively high, compared to number of species recorded from other areas in Sumatra. For example, there were 27 species in Rimbo Panti Nature Reserve, 15 species in Lubuk Minturun recreation area (Rizal 2007) , 43 species in Urban forest of Muhammad Sabki Jambi (Rahayu and Basukriadi 2012) , and 42 species in Tanjung Balai Karimun, Riau islands (Sutra et al. 2012) . The number of butterfly species recorded in Mount Sago was also higher than butterfly species recorded in other islands in Indonesia, i.e. 113 species at Minyambou, Papua (Panjaitan 2008) , 28 species in Bunaken National Park, Manado (Koneri and Saroyo 2012) , 151 species at Gunung Halimun-Salak National Park (Peggie and Harmonis 2014) . The different number of butterfly species found was related to different size of the area and sampling efforts. It might also be due to differences in environmental conditions (Ramos 2000) .
Species diversity and abundance of butterfly at four study sites varied. The highest diversity of butterfly in secondary forest was related to the highest evenness in this area. Meanwhile, pine forest and agricultural area had low evenness due to the occurrence of some dominant species, such as Papilo polytes, Danaus melanippus, and Everes lacturnus in pine forest; and Neptis hylas and Appias olferna in agricultural area. Composition of the butterfly species was related to vegetation structure (Ramos 2000) . High numbers of butterfly species were found in rubber forest perhaps because of availability of food resources, such as Clibadium surinamensis and Lantana camara. Koneri and Saroyo (2012) reported that habitat with shrub vegetation had high richness and abundance of butterflies. We supposed that higher species number of butterfly found in rubber forest and agricultural area were related with butterfly diversity in secondary forest. Meanwhile, the lower diversity in pine forests might be caused by its homogenous vegetation and location of this habitat that was separated from the natural forest.
Nymphalid butterflies were dominant among the other families. This family of butterfly was also reported dominant in several areas (Panjaitan 2008; Nimbalkar et al. 2011) , commonly found in the road, edges, and intermediate disturbed areas (Ramos 2000) .
Meanwhile, Riodinid butterfly family was rarely observed, only three individuals from three species. This family was found almost exclusively in neotropical areas. In Indonesia, there are 40 species of Riodinid butterflies and approximately 16 species were found in Sumatra (unpublished data). Three butterfly species found are listed in Appendix II of CITES, i.e. Trogonoptera brookiana, Troides amphrysus, and Troides cuneifera (Figure 1 ). Two species of them are protected in Indonesia (PP 7 & 8 Year 1999 and UU No. 5 Year 1990) , i.e. T. brookiana and T. amphrysus (Peggie 2011).
Flower preference of butterflies
Butterflies visited wide variety of flower plants and had preference regarding of nectar source. Lycaenid butterfly visited herb with a flag shape most frequently. All plants of Papilionaceae/ Fabaceae family observed in this study were visited by lycaenid butterflies. In western Poland, out of 25 plants species visited by lycaenid butterflies, the most frequently visited plants were Fabaceae family (73%), and there was definite preference for yellow and violet color (Bakowski and Baron 2005) . Papilionid butterflies generally visited shrub flowers with a crown shaped tube, such as Ixora javanica (Rubiaceae) and Lantana camara (Verbenaceae). The choice of plants as nectar sources by butterflies was correlated with characteristics of flower. Marginal length of corolla depths generally limited the exploitation of nectar by a butterfly in relation to proboscis length (Tiple et al. 2009; Duara and Kalita 2014) . Visitation preferences of butterflies were also reported in relation to concentration and composition of nectar (Pivnick and Neil 1985, Boggs 1988) , color (Duara and Kalita 2014) , and odor (Sourakov et al. 2012) .
The butterflies in Mount Sago were found in high species number, but some species had lower abundance (48 species of butterfly consisted of only one individual). These data should be concerned by local peoples and related institutions before these species become extinct. Restoration of habitats by increasing food plants for butterflies will support their survival. Mount Sago has high biodiversity, and therefore should be determined as conservation area with better management. Many ecological aspects of butterflies in this area should be explored, including monitoring of the species and their life cycles, especially butterflies species listed in appendix II of CITES.
